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1 

m^(r>X\hts<D'pt£ < t i> -SB Srftfi ^Xftte b tztsb<D 

t^hse**., ^ftKaaLTEtt^sktSA/-?*** 

^Tf-yfiWlfciiti* ZtKnmmzft&^XWtM^®. 

[8***1 1] «T-*«*T-'<T^y7'<0*^-*SJgJ«* 
[ft#Jjl 2] ftf&T-W:, r u^tticafe^btvc. #H! 

if bit, i^iwi— -y-^icaatt f>*Lfc*i£#:te@5£ l 

Stffl <?> iS tf* B£Eigtg« * »*B* ffifit<fcic: 15 ft b ixx v ^ 

[infill 3] Eiisssii^iai^Tf-^ji 
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2 

tizmx-nmztixis*) ^ &mm5L$fi% : 7-bm'&m*: 

[fS^^l 5] 5?tt, m+Mffim^^T?- y f 

10 (4A/ fc#— /UT U"f £EMLfcBG A (Ball Gr 
id Array) §>T-fc 9 , KtSitflsfflEKlftSST-S: 
««LTlS^y^-v ! «OftiJ*-^t>V^T3t<7?AtbWSr?T'i 

9 8W#lS 1 7 , 1 2*5«tOtl 4(75fSJtb*MCfE«(03t 

b^mm^xm-<T=?-y7'<nmmizMf& 

Ltzffimm±.ia-±Astz#— /P7M SrElLfcC S P 
(Chip Size Package) Itfc "3 , l£ 

f LT, sX^y-5r-^ro±T^l6jlC»oT3troAm*f* 
ft^5IS*^l 8, 9, 1 2*JJ:0!1 4o{»rn 

LfeWflgSJUd^fcTK-zUTU^SrSaeLfcC SPI 
oT5tWAW#t?rn/j:5UI**l 75S4*>J:lf 1 075^ 

mi 7o{Brix^irfEttwitm j f-ma3!f^coiEi!)*fetc*3 
w.mvmmtm.mzftALtzmtTiX'rTteo - t&ftmt 

&*mmm**nm-tzyt&mjjmzm*x, m%t$<d 

5t « -T- II m 5ff -7- CO 3t ^ W $3 -5 \tL a ( c ^ t> -fr T 8£ Jt W, % 

i3^t5Sil:AtUt^t 1 ^f/j:v^, !S)t®T-mS[^^ t ss^tm 
«tS*EISll6*ni]-C©fg#«>«3E«:««4:3teiaaE-C^T* 

[It*^2 0j «5CEi»3£fi-htC3t^a6SSSr^UfcS 
Sr«g Lfc3t«ft«*E»*Slw. tf*« 1 6 *fcf± l 



3 

Eflfe^fe. 

5, i 6**1**1 7ten<Dxm*mmm**m**&+ 

-CtT4 5»*fctttO**»ftS*S i: tic, tt«$(E 
*4#»<h + 5#EI*:*feo 

¥Mm**ittmM**:m*mm (mpu) , 7>n 

«»a*E»*«fc^PiBSrW**l 9, 2 0itfi2i 
l-E««>3(;E»*tt«:fflv^-CE»Lr«l*Lfcr 

[0 0 0 1 ] 

>r v^-a^^i/g >fr^tf«« • afeaaErttt^fe-cfi 1 * 
mmxfe, 3tm«a«««fcK*^raoEi»***^BB 

[0 0 0 2] 

LSI (large scale integrati 
on) «DHI*aSiiA/-Cl*5 0 -€rtl^*iXT, LSIfy 
/f^l, IC (integrated circuit) 
aK^— Krt, MCM (mu 1 t i - c h i p — m o d u I 
e) F*K n^t: 0 ^ — ?lZ$5tfZ ) s<y?zfl"{>' 

$S££^AV (audio-visual) 3S«t<7)W/«C 

3£ N EMI O$g±ft^<0fB]B 
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4 

[0 0 0 3] «ftE«"C«^-*-aBBIISr»ft"t-Sfc«) 

V *!6tMS* (LVDS:Iow voltage di 
fferential signaling)^ /l" 

^^^T-f*4 0 omh 2 a-— w(t#ea6^aj**n 

T£3 9 * i5fefflPC (per sona I compute 
r) (C^Ai-^C iKftoT^So L*>U gB^^tt 
70 *\ L S I ftdoH^t'^Ea^^t-M^J^fc^o <to 

t\ f^oa^FTy^ g^E&l£te[*na>7iv\ # 

m#T*fiL VDSSrfflVNfcHjS^y T/M5i£ (-1Gb 

p s) as^fflfkSix-t^aas, ^r^^^^-^ i 
[0004] ^^&««Ej»<oiB#S:^ y r-ra 

Mitt, ft>f>'* — >a ^S*dSBB»$*xo 

^ *fS**E (««) /O (*) **U **Sttfc*« 
**r#-Krtlc»j*Sftfc*EI» fcl 

o / e m & & l r « si ft # \z. m l r it # co ^ <9 a y> & -r 
»*ft, EiH^bttitsnsEM i (ottWftArasftv^fc- 

JWftftEilfcftWi: LT»ft$titv^„ z.(n%4 is 

J0 fc^* ht(S«Lr-««E»^-«fBSr3tEi»"C«:«"et 
[0 0 0 5] ftE»O0«fc LTfi, ^¥5-6 7 7 7 

o^ai-Bl^tbfcito^J: icf^ofy 

j&sfcSo -ttsria i 3 tc^-r 0 ^i^icf ^/ioo 
4<Dmmc&itm^ 1 o 1 *iem^si 

0 0 1 o o sasfcoTR&U ^-<b L, ^ 

10 11 ^e><^*fS#^*3«fiK (^7) 10 0 
40 8lCjtStStltteWf y^l 0 0 4C0§:7t^^-l 0 12 

:^WT'il 3t3RT- 10 11, 1012 i:3t;«iS 

n (=r) i o o 8FB^^7fc^^£Ott*•^cov^T^ofsie^^ 
fc^^, is^-iHiKtti o i otat*T-i o i i, ioi 

V^^V\ 1 0 0 2fj:SW^ 1 0 0 6(i£bgi5, 10 

[0 0 0 6] 3tE»<7)fcfet03tSl^Offi«i^&(C 
oV>T<^^Ji Ltli, 9 - 9 6 7 4 6^$9CiE 

5^7 5 u-^b(OUJ**^Pffi5fc*«K-e^ 



5 

<Dm&-?te, Mil 4 (b) OtftW^J: 5l£ttft£lktt£ 
^<Dffi»ffio#F»Jft I C&mMlrZ&m&tW* £o 

[0 0 0 7] 

1 4iD*Sm 3tIB*l»8S:«SllHlKi:fig'JfitcR*tn 
IBO* h-^<DWIBfti?a s £-F5. Sfc* ioyfy 

[ooo8] m i 3 (D^a-ett*^***** 

36*;*^ MtfLED U—1f 

T\ Hffifft-Cteftv\ 
[ooo9] *tct\ *iSW<z3BWtt, 

[0010] 

<733£^ 0{f-^(£>Atti*>0'>ft< tfc-»S:*«-»-efT 
fcEttiraEfcfrffftii^'hSMb, 

stts. e» t'tt, m-^-s 

[0011] £Jl±9iS*«*t-3£^v^rWT^*Pt»i« 
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6 

»*Lfc/iS:a/ILfc*««»*E«atR^*igi"S t 

v^«(oaa»*u— tflci-scir-C, te«»«*IB»iSpj 

70 [0012] #*^©Bl»ii LTfi^^i 5 ftfc<£> 
s^SrBEU tn^iE»UTEII*«tl*A/-e*» : ?- 
[0 0 13] iOEiSfi-C, JEf^ttttKtt:, ^ 
U *Jx©«9»ciE«LTEI»*«tr*A/T3t*^S:H 
hBteWft*WT*Ata*«rtTft5«ft«»'eH 
*0 IHIco««^, ^ffi««Elf(^9R36S«A^««ffi^flraiU 

[0014] ^<^4S^, itm^-^^—^^^—vm^m 

■ft*lft"C*AIH**rff ft 5«ftSS*-CHBW-S :it 

[0015] ^7"!/- hifc*?-***-^ 

»*S*LTV*ftiHMLLK:, E»**«:*^-e, ft^fT- 
as^-^^u— H©^SEft^rrfii-t?*;Ata*S:ffft5« 
ftSS»-CHK**tTU^E««lllt^rtBt?*>*o 

[0016] lEtci: «9 jtK^fi, r^tt 
S*LT*3»K 3tAta*tffl<OJB^ttE*l«tE*fcW:ttfllift 

7j^f y ^sasic ct ^ m— ac*R±t ls i ft n t % 

Lt^MoS^jtu-ifft^oSM^^-efc^^^ 
»aftJKH8T*>S. 

[0 0 17] ^/t, Mtc J: <9 ^^Wicfi. ifi^g^fim 



7 

^*jta-C#5. ::tf>»£\ L S I *4fSrf^§BUfc*« 

m^-f Sc: £T% J: 9/hS-C{&3^ 
[0018] * fc, **-T-«Lffi*3t If "Cfc 9 % ttffi 

S«ig£r*U#S 0 COJBtt-Ctt, 

So ±EB8*^ftr7y*^fy7 p «S 

^fcWr/JDXi:»»«:fTv\ i^- if <oWCftfrte£><IMl 
[0 0 19] ^y^r— S^tt, S^ta^^Tf 

^h-^/i — M:af it, g^-^yi/- hie 

ftlCttA/^^— yur W£IE® LfcBGA (Ball 
Grid Array) MX'to *9 . SfJfEfflfiSfrftflSJ-Jt 

«ft*««fB»S:BG Affile UT, ft*^<a|l3£8:^y*" 

So d<£>48£\ B G A(DW,%^^(Dtzlb(Dl~±Asti<D V 7 

[0 0 2 0] 5EK1J; fl^ftMlCtt, 

/U7 W SrKBLfcC SP (Chip Size Pa 
c k a g e ) STfc^ ^^U— Y<r>nWZ.W6 

Ltzmmmz^^x, **^&«:^-/v7w*e 
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<o*&£\ c s pnnn&lfc&lzftinte/vtitn}) yu— x 
&OftA&#tffi^SSAtiUtt£i±-^ ^ 7-*ftL,X¥-m 

ftSS&i&Kas^ct s e 

[0 0 2 1 ] £Ac, /<y^r-^tt, lfiSif^7f 

ti&s \^izffimm±\cteAst?:#— /ut w *e« u*: c s 

Jw»oT)t<OAa»S:fir^5JKl»4>fil , 9»So -it? 

%mm.<DW\^*um\^?ite s stm^****^^ ? * 
-^«Ht*r»«-e# So cspot*»a 

[0 0 2 2 ] _h!eg#j£i*/&-f 5**-T-^ffi**^— if 

lift if oBBti8liElg»ilHlKottl*®<o CMO S ✓< 

m*\&WM\zM A Lfctttt-efTfc 5:4: <t ^S 0 

CCT-fi, ±E©58*-^— if<^^^ • ^-^ffiftSrLS I 

^ S 0 t£oT, »giJ*[HK±o^M^3fc< , ffi^K {g 

[0 0 2 3] ±I5B WS:iSfiE-rS3taStffi*BSI6S«Jc: 
±BO B G AS©/^ y 4r-^©**^*«i|f ^ t*«t 
S3teE*S*-S=f±. i35*rilI«)««»«ttttA/*:*— /USr^h 

^»»tbnfc*Affl»**cfe»+aaitAffli*TfTftv\ 

***r««fc*JBft-CfT*5ci:*r1»«fcra. ««E 
^^r$i^r*#So 

[0024] ^/c. ±msft*mf&'tz>?tm i $Lmmm 

5^ ^WfcSffi«^^^*Ttt**«»*E*a«(05t»« 
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:fti:tott, m^ia»ffico^/i 

j»*ifet t ««e • • ej»srfTV\ {&^* 

£<gEM I teit* 5«f Mffl^MCM^Sriflt-C 

[0025] iiegw^it/s-rs, mmmmm. 

•KtSWSfflt, ±I2(7)B G ASfc5l/MiC S PlO/>° 

hh \ z *j i 1 5 & a a as m xn K o m \ z « * ^ t a t - r » t 

SiST't S^/u-^—7USr|9:WT*5V^TK3t««tiS*E 
v\ K3t«^*a**tttJt«fica«Ej»S«W-e^fB 
*UcJ;oTfc, fS«tE*ffl^^JiEj»S«i:3t»«[KSr 
tt-EI»*frv\ = ^ KcStSSrfttt^ w4r*s-C*. 

±iE^3t«^*a*^^*a«**»ins« (mp 
u) , 7^rn^^y4^*»*^fc!j, 

tt*ffl*^^*«fi»«E*atSiomSr±IS^*:E* 
*8fe«rfflV^rE»L-C»*Lfcw4:fc»»i:-J-S. 
tcicfc «9 . ±K3te*-**«3B^ «fc*ffiu fl;Ett*fe*r 
ffl^tliiJl, fSEM I <7)aiJ|«!!a8S«Sr»flfel?#6. 
[0027] ccr% #»g!<0»«*— *»M*^T 

3tU — If S:S i - L S I t W— ^y-jr— vWci&tf), 11 

«^*w*^6*3«ti5*EiiWi 2 <^m^ia«iffl^^/is 
mz&m &n,izytm*T wsioj;^9 fi^sa^^ 2 o 

AttJ^^l 2 £ <D{tLWi'&io J £fcmmzX*£ Z>£o l-fto 
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[0 0 2 8 ] m&it U — if fls »f£«SK 3 m AT* 1 0 0 
/iWa*<Offl*36S»6>iX, H7 (a) , (b) iC^Lfc 

J:54CMOS^5/77i:J: ^y/t^f^^^^flS 

I <DHJ2jB:<bmos h7y^^lc)g6i<!:ffiM^' If 

<DX\ LS l<7>IHK««<oa3E*ifW:»if*<, ^^i- 
(ft3^ h-e^SftS^Eai^iiaT^So cct% i/ 
-if ^ 1 0 0 u W(Ota^T*S:3t5S^*ig:Sff^«^- 2 
70 5dBmtttltf, 1 5 d B<0*a**T*flF$tt5^ t 

[0 0 2 9] 

Bt*lLooR«t8. 
[0 0 3 0] [JB 1 *369! W\ Aa»l:tt, V 

L S I *<T^y7t£}£<D I C ^ y ^ t ^<D\t ^B^<Dtl 

20 &<nitm z f-i:m-'*v j r—i/ft\z%L#>x, jtmfc&tm 

L N 3t/«moffi^Ej»*fT*oTff-^€a^S5iifk, 
MS: El 1 fcSBl Hi60fl£ It^to 

[6031] bio««h ^HEin^y v hSfiii 
fc#s3tE«is 2 tmm istixytmnmmsmmmm 

^Jtitfc^ 1 l fc5teS:2SiS*T?#5 £ 5 ft&Sr 

S3:(t T B G AS(D/n ^ - ^^ill^^i?- 9 tS* 

*f 8 tr «i:-»<b tfc**^*«»^ 6 ± 
J0 SB*«*«<ftE»KSo*Elft»2*-»l»v^«rit$ 

l^io^r, 9 (Di^ibini^ £^tr i c 

[0 0 3 2 ] C(^3tS:T-mi»^^6 ^/ y > hgg 1 id 
tz^>-y#~-/i> 1 0 t Sffi 1 0*HS1"5ftffi5 SrT 

ttl:Ltt«t^U BGA^ftbDCPGA (Pin 
Grid Array) ffltfV^-jr— Lt, St^ 1 

50 [0 0 3 3] r<D«(CLTtt*W»ttSr?#<C^5>*«iF- 



11 

[0 0 3 4 ] Z<D£ ? ClM^^/I^LtMt'ft 

p 5; ia^-Zmm 4 T'fiffc 3 /«£ k*(D% I «9 Jg 9 
(c-rti^J:v\ |g] 1 M*5tt3tf~/H O^ifcioitfTtiSi 

[0035] mnnmm^mmmmm 1 w>m&*te 

PCBSiMC, y^V^f ^ Vmm. A \ Nftk*<D-ty 
[0 0 3 6 ] E]2 (a) tCTTT-r^fC, S^IS^S^ 1 

'&\zmfc£itz> 0 t<D'&, i2 (b) \z7jk-tm^, °=*r 

®30MmX30Mm) \Z. LTgB/B^* — >*1&J& U 
$6^7* K2 3T*I£>iAiJV ^/I^-TS^i-f^ 
CMP (chemical mechanical p 
o 1 i s h i n g) \Z J:5?iIfl:Xi^lT, H] 2 

(c) ^TTk^m^. $fcfc|5]«*£#*«l&2 4*^fifcL 
7 y K 2 5 T'Sfeiitfe -COtt, 2?lJ<DTW^ 
{z-tbm^^fc, 12 (c) (7) J: ptcSv^iSv^ffiBt- 
t^l^Ii: K2 3 T'tT^^^W 

as-b*sa 0 2S(D^, ^(^3t*j£KS 2 1-2 SCO 
J?£f*&j2 OO/i miftofc„ 

[0 0 3 7] z»jfc&o*t**<b Ltttil:tfe**>5, {£ 

3\ P£ K-^Lfci/y Xtfyx (PSG) Srfli^S 

r.(7)^^, nTlHTGe^^CK-yitGPS 
G^JBW*«»*rfT«*.tf3)|fii»«l»2 2, 2 4£«/£-C 

-CWttK*rJB«L*ia^, »«[»SJi2 1-2 5Sr«SliE 
^Sffii tii»j*b*rtts i »ffi&Rfc*:i-3;i£-t\ 
BaH/«c<*m«t»«Sffil, 2dSf^«T?*S. HIT 
fi. 3tEi»Jl2«2JiJc/ ( coTV^Sd^ ^;txJ^±<7)^Ji 
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[0 0 3 8 ] Z<Dm\^ LT«*Lfc#««»*W*- Ktf) 
^fl»J4rE3^^-*- 0 (§1 3 irio^T. 3 0J3 

3 2tt*:««4'Att]ltt3SttB (MPU) . 3 1ttl& 
^r-W^^^y, 3 3iiDRAM3 9dS»tSlXfcMC 

SfiiLTi*L1»5) £ LTvf-^ K3 0 
£tlTl^£ fctf>Tfc£ 0 MPU3 l-^l&^r-fv'^^- 
JO y 3 l^DR AM 3 9 1 ^^tS^H^T- 6 

[0 0 3 9 ] B55Sn^^^^<tt/^a y^ff^-tt, -vif 

— K3 0*5cfctf K— * — K3 3 KLTgEfcStLfcft 
3 4 S:^ Ltfl*fii$ntv^„ 1S7^^ 

fiit^(t*tt, Bl— K3 0rtlc«*Sttfc««Ei» 
ft 5, = 3 5 h 3 

6 *ffl^Tfl&©#- Ki:3t«*a>«lB-e«tt-r5 £ <h fc 

•ctSo h 3 6 (^^7^ v ^ 1x^7 1/ 

itf [0 0 4 0] 4fc, -eif— tK- K3 0t K— K 
3 3«gg(t -7f-^- K3 0 (D K-^-^ Kffl 
liAP(C4 5° ^ 7— (*H*) ZkXff ft 

[0 0 4 1 ] a- K-r >r * * K5-f ^<£> J: 5 ftfl**(5iBtt 
^3 7 ^ffl^TVU T/uK5gtei£-r£ c k ti^r— -five* 

(Cfi, /<7 U-^-v-y T^Lt 1 0 G b p s 

— h# 1 GH z — CO*t&f^r3>t°zi. — ^^r^-T 

[0 0 4 2] ^(Dk$, ^^stxJjiZ&m^ZZklztt: 

^xEm*t°><Dmm&'ptf:< . zh^Mmxshmt. 
{&mmmtnk&'*imx\ emiswsss/^-ks:* 

fi60«^«», Mita«*«B. s f*?9n>** "7t££X 

[0 0 4 3 ] *H«SCT^J:53fe«^*«*^6(75 
«itSrEl4 €r7t;tcl^0^i-5o HI 4 (a) 
U HI 4 (b) ^7t^T-m5O^a n u^^^LT^^I^0J 

^(C^oTio^. C m^lXX^ tz^<— Ps^ls— h 4 0C0 
^*^tCS i — L S I 4 1 (Oli^gf^tt^o * 
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/su s i -ls i 4 i<ommmmt<D^m^ ^-r- 

V — K4 3 Vft 4ot^5 (04 (b) ©WaDTtt'f > 
y— K4 3«3t*^-4 6, 4 7^)ii^S^oTV> 

y^#-;HOtRiSoTV>5) 0 4 2f2BGAm*i£: 
Mt^^U- h 4 5-W y- K4 3 ££J3M-£ 

fctf><£>£ffiT**>5#. |»e*tt(Oav^A 1 2 0 3 x Al 

h4 0 ir>r>"^— y— K4 3tcgE*LTV^5 W — 
y-K4 3tte(c*ttlBBBSrfliu^TafcAy'ev^fc9, 

v^tv^o S i - L S I 4 1 i:SJi4 2 b<nffl&m4 
(a) r-te^fzi&oTi^^ ::c«l^i^lfe 

^4 4t^^S^ifetl/^o Si-LSI41ioJ: 
Wif 4 6, 4 7£>ib<£>???W<— JX^U— h 4 0£;fr 

fiSWR^-f >-5 9 S:^— *XU— h 4 o±^5»-rtu2 

[0 0 4 4] if-f Xfi, CTxJi, S i - L S I 4 1 G0g{S 
i c mil, Si-LSI41i ftSt^f- 4 6,47 
OlB^EHidS 1 c mSStfe 19 , ^Dfi^Sff^JI 

[0 0 4 5] — *\ *^^-4 6 , 4 7 <£> SB # T fc 3 , 

— h 5 l *3±t5iBlfcffl7 f*i/y/i'T—y p (tabt- 
X*4f) 5 0*50 4 (b) (Di 5ftJK#-c**5>*Six 

[0 0 4 6] CO^ffi^l'— h 4 9rtS£ffi4 2<Z>fli]»l£ 
»**tl5fci tt, TAB7- ^5 O^fffiS 5*5 J: 

£ 0 TABr — ^5 0 3o <£ Tjjl — \s — h 5 1 <D&[Ei 
<£>A£ijttJ& 5 T?# 5 cfc 3lC7io"C^5 0 :o*5 7tt, m 

7t^5 2 (S** J ? L 4 6 0»^j:$3t«) MW!)y^ 
®^5 3 d:TABf — :/5 0 (D V >i/^®jl5 4 &rfl£ 9 

£>fcH*\ E»5 6S:*L"C*»*«fB5 2 <#Wtg#tt) 

[0 0 4 7] rCT% ^V — h49, 51fcJ:(;TAB 

lil^WIlK, ^l/-F4 9, 5 1 te&mfrA 1 
20 3 t7;^»I, TABf-7 , 5 0(iAl 2 0 3 
*&*A!Ja>tf y*f $ K7^/^/^^ffl^5o ffiS** 
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fc. Sfc. SSSfti — 1f-Ctt*<Bttltf|tf 1 0° J^Ti 

[0 0 4 8] a*, ffi*jte^— iftt, 

§5$r D B R (Distributed Bragg R 
ef lector) ^ ? — "CU" > y *f- U/cPitSr n 

*S J: 5 4*<iJISr»* Lfc 0 , 04 (b) 

/0 <D$m-4 7t/TtJ: d(CfKm^2iSfc7c;TU^{k"C#<5c 
::t1t GaAsSSiCAlAs/AlGaAs^ 
iixt^7-i§rML, G a A s /A 1 G a A s (D& 

mm Ltz 0 

[0049] ^<Dm&. &mm,Mte*y— km&«9, 

3tiEK)-r5fc^oS® 5 3 firy — Kl:4otv>s a r 

£0 7 (b) iC^-r o LSI4 1©*»H©til:ot 
tCC MO S^y77-f >y< — # 7 1 *Sfflf^$iXTV^-5 0 

Uc, tr>-SrHii-^te 9 ^ffi«* u-— 7 2 T-E/O^ 

rtpiMMSMffi^teil^ 1 0mA^TT$)5^ ^It 
ffiffl Lfcffi«* I/-f ttL#t^» 1 mA, 10 0 M 

O^^T^Sb-r^r. t ^tl5o SfgtfV — lf 7 2 tC 3 
mA(DiffiMt^ #Otdf^aJEfi#5 2 . 5 VT'fo^/-: 
3. 3V-CMOS7 lOl^Cfil^JigfSRtL 
(3. 3-2. 5) /3X10" 3 = 2 6 7 Q^i 
SlSrff Ai-tLtf ctV^ 0 COSfetRfi, 0 4 (b) tCiott 
ABr- ^5 0^)Ei5 6 A (5 8t^t) 

>f>t-!l- K4 3+tr^A (^0^) i-ft« 

fc^ccMos 7 iwpft^^'f s^v^raas 

[0 0 5 0] mid^fbT, 07 (a) ^)J;3l:7/- 

[0 0 5 1 ] H5tt, fBB&fbOfc^, 2<@cD^O®^* 
l/-f07W(0»rISr/TLtV^o 05 (a) fCjol> 
T> n-GaAsSi60J:i:, ^ y h y 1 1£ 
5n-AlAs| (^0^) , 3^^hli:45n- 
G a A s (^F0ir:) £r/£g LT^ <b , n-AlAs/A 
1 G a A s ^^BI^ 7~6 1 . T ^ K-^G a A s / 
50 A 1 G a A s ^SS-i^FfittJf fc A 1 G a A s ^ 
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#5 l»tfi#fi«Jl6 2, p-AlAs/AlGaAs 

T^b, S i N x <cif<7?*6»IR6 4 Sr38*ffl«»4:l»v> 

[0 0 5 2 ] ^tr, |g| 5 (b) [CljoV^ ^J^U- h 
4 9co^®m^ (^FH*) fc, pI(7)Sti6 5i»:irA 
uSn^y^aoTCftfLT^b> GaAsSfi6 
0 *9B*5«tt;fl:t»3:5/f>^i:J: <3Rfe*-t-5 0 /<? 

x.yftVMiH 2 0 2 i:NH3WlMSrffl^ 
T^^, GaAsSfi6 0il:«filTJfe5AlAsl 

ClCJ;otAlA sl»ilT^7-6 lftTffil- 
fiScftLTV^G a A s JiSrBUlS-frSo «K^T, 115 
(c) ICJSI^T, SffiluBlULTV^ S "7— JI6 1 co^l 

^lt»W«6 8$rffMU nffl]<Dmffi5 3£S«S5 2 

[0 0 5 3] ^U— h 5 1 Ul«ffi5 4 20 

WSTABf-^5 0 £rftS9tt-ttT7v:5 7 £ BH fc fc O 
coffi«5 4 i:®383t i^— If 4 7 ^Si5 3 l^jgSr^tefl 
AuSn«^4i:'t*$ft5c tii:, &S&5 7j&>?> 

[0 0 5 4] £fc, ^m^(Om°F(D^^X\ m6(D X 

wa^oT> lasffl^TABr-yso^s^^- 

i6 5tc^*Si J 9mLffl^^7 0 SrBBtt-CSKo *fc % 
pWI&^tf^tRe 9^U^ hC3 is? 

[0 0 5 5] H!6 (b) iCjol^T, IU5 (b) 
^II:GaAsSi6 0^iilTifl5 3 Sr»fife"f 

OWttTABf-^lSS 4 t I 1f0>«*5 3 

[0 0 5 6] g]6 (c) ^ioV^T, ^M7^S6 9?r 
B<«9ttU ^^»C*ffi^U— h 5 1 *a9f*ft5. 

GaAslfi6 0$rl»*LtMm ^— 9 s 
3tSr»«S*S«tBJl3ftS2o<z>*3t«e4 9, 5ll:t> 

So » 
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[0 0 5 7] t^ZX, SSMtf^lTM^t 

- h-%mmirz>z.b hxzztf, iMSt(i3 0mAg 

LTGaAsCOp i nM^^lLtV^o WPfttS i 
J? 9 I nGaAsT'Wl/\ 
[0 0 5 8] EJl±t'li8 3 0 nmS^J^^L/-: 

{ftO^^, *t* I n G a A s Ci:60 . 9 8 
u mAK 3 I nGaAsPl:«t5l. 3/i mS^^tfc^l 

[0 0 5 9] **?B^J:SJR2<7>jjaS« 
ft. i 8 J: 5 ^Tttfiiii 1 8 10*^^82, 8 

trncpt^-efeSo t<Dtct&, 3t2S&SS8 6 tCd:[g]8 

(b) coj: 5f-4 5£^7 — 8 8*:ttttT, *illf 
gfi/&S«l-AMttffi8 7^^^Lfc*f^7k¥^f^i-7 , 6 
»«K8 6«:6»U *¥^TI«I^**&8S8 6*e#L 
TAIilMffi8 7^ib*S^A«^^8 llc»^tS*»4 

180^LTV^ 0 
[0 0 6 0] ^-^/i/- h 7±^»j«*4xft:Jt: 

l4-iHiT-8 1l^ El 8 (a) 5IC"fi*«^«ft 

1 0dSfc5/i-BGA 
(iCSP : Ch i p Size Package) Mfc 
4ot*39, ^i22aiC^^^^-8 2^J;^S:*^T-8 3 

2 S 8 3 fete. *Affi*^f:A()(?)Slr^o*/^7'^ 
h 8 4^ffiitbtlTV>T, *®{*»*L-CU^So H3S<^ 

-7-8 2. 8 3 <^3tia^S8 0(DAtti^^8 7 <b^{4g^ 

SSl(Dl®5 /UT Wf l OT'^tt^^^TtST- 

ftai*T-8 3tIB^^ 8 0(Off^ (moo 

um) (Dfttztf^^ * ttezufts sfrytm^-s 2, 8 

100/imi:tS«ii L 8 2, 8 3 £AfcH*t«8 8 7 CO 
5686*3 2 0 u miC^So 

[0 0 6 1 ] rcOJ: ^rtlfiai^IW^o 
cOt8i££r, U 9 *d J: r/13 1 0co©r®[g] (C7r:-r o U 9 <7>fi| 
5St?tt. »1 jt*«4:lp|«^, ffi*3t^— If 9 8*5 J: 15 

(wixtt-f y- K*oia4Bl|-CS i - LS I 
^5. ^^t-il-K9 3T***9 7, 9 8 <DftMm> 
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tttS i-LS 190 <t<7)IE^£m\ Zfu— V 

9 9l:li*«10 0S:K*n*5. BttXtE 1 t (DW,^. 
*Bt*fr* 5 Wt A/«# — 9 5 te, # y -Y 5 Kft t<7>lfe 

tC^fig^tL^c^^— * — yUgH 10 1 LX L S I 9 
Oi:fiU;^9 5 0>IB»a*fTfc:biX-O^<5o 

y-f— !)-K93 C0{£!I^fc#>^#fe^/I 9 6"0« 9 a* 
1#J]£9 4T*!S£><b;*xT^5o 
[0 0 6 2] — *\ 11 1 0 <Dfflfjg-CfcJ:, S i - L S I 1 

0 2 lctt^-lH]|S<75/ ( Cl^fflttcS:^5a»^K^T*5#, LS 70 

1 1 0 2^7f^ _bldiE^5t^^9 7, 
9 8^i^LT, >fyt-y-Ktft<LW5 0 Hi 

o (a) icjov>T, H9 tm^n^xm-rhM^-m 

-f 9 9 0^3:, jx^ t— h91 Kift&Ofm btbfc 
»5S*1 0 3T'{£ff£n, $»19 6 0 fiWJJg 1 0 

[ 0 0 6 3 ] CI (7)3g| n\ il 0 (b) (C^: Lfcfe^cElO 

i^:, Si-LSi 102 ±^3t*^F-ig»fflo««ia 
fc*»HMl;«5 4 itiEii os^7y v^yfU 

iir^^o cct\ H»3t^— If 9 8li»lHltW^ 
H6-C*Lfc*8fe"CfP»Six'Cv^ (110 (b) icfc 

Sr3E-f-) o fcfc'U B10 (b) -Ctt, *aii6 5t 
^fc^R^F-^tc^/u— 7J^— yuga*ft i o 8 SrTgfifcL-CHCffiic 
IX 9 fcti It, lil 0 7«rMLtfc5„ C 5 IT, # 

y— Ki0 5, — k i o 6 <oWi1z<nfem>*'fs^t£it 
h%m^ sissi02 ±\zmm-tz> ztx\ >r >^ 

[0 0 6 4] if<o«tBJiifta» 

#98(3, GaAsSg?:^LTV^(Dt5-7/im 
9KteJP£f£l 0 m mO&JBfflSfc5VM*A 1 2 0 3*^ 

LSI 1 0 2 £ (Df&^&COmMfr h , m 9 CO^if/^ 1 

StJtW^J: ^icftSf^t L S I teftrtx&mm't Z<n 40 

[0065] imsmmm *mw\z±z>m3<Dmmm 

fi, Ell l<OJ: 5JC««B»3Sr»o*»«*EI6*« 
l(7>mS^%aittK8 6 SrHpoftKlftJB 1 9 3, 194 

«:«m-c\ 8 i *rwaB*S6-r*t>*>-c*> 

# 6 0 i^sffi i ^ft^au**^ s i i m 

mm j $>m2nmmtm&xhv. ^«i^oMc 

[0 0 6 6] *JWfc«-CW*tt*rtW:, iii:Si^ 50 
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%e***bi i2(oxo i icp^w- bnt^ 

*-/i^3teaia£l8 1 9 1 S:^UTtT*i6C t"C*> 

1193 co^&SS 1 9 2^iMTI^/^^^ 1 9 1 

-l 9 OJdj:oT3t**K8 6H^n:H^t# 
So 4>|sU*"Cfc£o ^^*-;H9iM 

1 0 0 ju m^StC LT&ttfi, «^ffii»S*E 1 

5 m mS*T*)5 t # lsl&r*»E*N- J: 5 Jt«5fert:» if* 

[0 0 6 7] 5 tic: J: 

M^MCM (Multi-Chip-Modul 

[0068] ±m<ommmx\^ mmmmmzmm 
mxv> ^^-LTtsiittc^orv^^, ^tsa^sco 

[oo6 9] jtmi'Mmm+<D%mi-(n%<Dx\ti 

[0 0 7 0] 

(coVNTfl, JilB**W^|Rfctt*:tw-C«:*<, QF 
P(Quad Flat Package), DIP 
(Dua 1 In— 1 ine Package) t£ if &> 

lo^LS iSfi^MLtffl^Lt^, CSPi 
mX31k5zX* ^ftt/cLS I £fflWc<9, SiSS 
±^*»Ei*ft«*ffi^T3?fc7GLS I Sr«*Lfct^ 

[0 0 7 1 ] 

ftteotitb<DL S I 4ifto/E, E/OgEJftas^l^— 
*5^t^T*#So L S I ^t°O^SU^[ElS§±^ 

ff #BiftTttEM i ©t^isffloMCM, mm. <6E 

[Hi] Hltt*JBW«-J:S!Bl*liSW<03t«^*a* 

So 
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mx&z> 0 

xhz> 0 

^<Dmm (a) to£Ti%m*ntt<Dm$L (b) z^-rm 

X$bZ> 0 

[is] m5nmmm<D^&mi,tzmmyti/--F(Dftm 
yn-t*<D-M&mwi-z>Mmmxhz> 0 jo 

[16] mQ\^mmm<DH^m,tzm^%^-^<D\^m: 
-? a ir ^ com (D m * ift m -t z> m m m x fe s . 

[07] H7tt*»M^J:S*tB;^Aa*^<o»jt*^ 
tlESM" 6 -f 6 1 -c 5 0 

[18] l8^*:^0J^J:S^2^W(D^:g;^ffi^ 

[19] I9fi^0^icj:5ll2^j5£^(o^^^a^ 

1 <nmf&®)(D\mmmx3bZ) 0 
[no] mi ote^w\zxzm2mmm<D%m 1 ' : FM 20 

- s« ± d ism l tnj*<o m m 1 j: urn m % \s - if a 

[11 1] 11 1 ittmw\zxz>wi3mMm(Ditm^'M 

[112] 11 2fi:*:^^^i:6B3^ffi«(D^m^^ 
[113] 11 3Ml^»j^t^it^^ 0 

[114] li 4teWl2(nV£&fflt:mW-tZ>mxhZ> 0 30 

1 
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88, 190. 1002 7 — 

10 1, 10 8 A'SfiSI 
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